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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 


International application No. 
PCT/US04/29007 


Box No. I Basis of the report 



1 . With regard to &e language, this rqport is based on: 

1^ the international application in the language in which it was filed. 



I I a translation of the international application into English . which is the language of a translation ftimidied for 
the purposes of: 

I I international search (under Rules 12.3 and 23.1(b)) 

I I publication of tlie international application (under Rule 12.4(a)) 

I I international preliminary exaniination (under Rules 55.2(a) and/or 55.3(a)) 

2. With regard to the elements of the international application, this report is based on (replacement sheets whidi have been 
ftimished to the receiving Office in response to an invitation under Ardde 14 are referred to in this report as "originally filed" 
and are not annexed to this report) : 

I I the international application as oiiguaally filed/furnished 
the description: 

pages li26 as originally filed/furnished 

pages* NONE received by tiiis Authority on , 

pages* NONE received by tiiis Autiiority on . 

1^ theclainas: 

pages 18 and 29 as originally filed/fiimished 

pages* NONE as amended (together with any statement) under Article 19 

pages* 22 received by this Audiority on 19 July 2005 (19.07.2005) 

pages* NONE L_ received by ttiis Authority on , 

1^ the drawings: 

pages 1-16 as originally filed/furnished 

pages* NONE received by ttds Authority on 

pages* NONE received by this Authority on . 

I I a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 

3. 1^ The amendments have resialted in the cancellation of: 

1^ the description, pages NONF — 

1^ the daims, Nos 7flnf1^ . 

1^ the drawings, sheets/figs NONF. 

1^ the sequence listing (spedfy):. NONE ^ 

13 any table(s) related to die sequence listing (specify) : . NONE 

4. EH This report lias been established as if (some ol) the amendments annexed lo diis report and listed below had not been made, 

since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 

I I the description, pages . — — 

I I the claims, Nos_ — 

I I the drawings, sheets/figs . 

I I the sequence listing (specify): 

I I any table(s) related to tiie sequence listing (specify): — 



* If item 4 applies, soine or all cf those sheets may be marked "superseded. 
Form PCT/iraA/409 (Box No. I) (^ril 2005) 
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Box No. V Reasoned statement under Article 35(2) wltti regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



I. Statement 

Novelty (N) 

Inventive Stqp (IS) 

Industrial Applicability (lA) 



Claims 4. 6. 7 and 11-18 



Claims 1.5 and 8-10 



.YES 
_N0 



Claims 4-7. 11. 12. 17 and 18 



Claims 1. 5. 8- 10 and 13-16 



_YES 
.NO 



Claims 1 and 4-18 



Clauns NONE 



_YES 
NO 



2. Citations and E:q)lanations (Rule 70.7) 

Claims 1, 5, and 8-10 lack novelty under PCT Article 33(2) as being anticipated by Ruoslahti. The claims are drawn to a method for 
manipulating the intrinsic strain of cells by treating with at least one compound that will alter the intrinsic strain set point through a 
variety of means including affecting extracellular matrbc organization or the ability of the cells to attach to that matrix, wherein the 
cells are an in situ native tissue or an in vitro fabricated tissue engineered construct. The compound can be a peptide that disrupts 
integrin binding to matra components. The compound can be added at any point of the fabrication of the tissue engineered construct. 
Ruoslahti discloses the use of peptides that bind to integrins and block the ability of tiie integrins to bind to extraceUuIar matrix 
proteins. At the bottom of column 6 through tiie top of column 7, Ruoslahti clearly contemplates treatment of in situ tissues for the 
prevention of metastasis or for enhancing wound healing in concert with a prosthetic device or being integrated into a matrix to be 
implanted. In the case of the wound healing contemplation, the compound is clearly added at the beginning of the fabrication, as the 
fabrication would seon to occur in dtu. 

Claims U 8-iO, and 13-14 lack an inventive step under PCT Article 33(3) as being obvious over Ruoslahti in view of Holvoet. The 
claims arc drawn to modulating intrinsic strain indirectiy through up or down regulation of cytoskeletal genes or matrix 
metalloproteases tiirough induction of TNF or IL-1. Ruoslahti teaches the limitations as described above but does noi teach using 
TNF or IL-1 to alter cytoskeletal genes or matrix metalloproteases. Holvoet teaches tiiat TNF upregulates MMP-9 which leads to 
extracellular matrix destruction. Therefore one would have known to modulate cell binding to extracellular matrix through destruction 
of the matrix by treating with TNF. 

Claims I, 8-10. and 15-16 lack an inventive step under PCT Article 33(3) as being obvious over Ruoslahti in view of Rotsch. Rotsch 
teaches that cytochalasin D leads to alterations in the modulus of the cell. Therefore as described above, one would have known to 
disrupt cell strain through treatment wifli cytochalasin D or through disruption of microtubules. 

Claims 4, 6-7, 1 1-12, and 17-18 meet the criteria set out in PCT Article 33(2)-(3). because tiie prior art does not teach or faidy 
suggest use of these methods when a mechanical strain is applied to the cells. Additionally, the prior art does not teach of using 
nucleotides, hyaluronic acid, antisense. or siRNA for modulating cell strain. 

Claims 1 and 4-18 meet the critraia set out in PCT Article 33(4), and thus have industrial ^plicabUity because the subject matter 
claimed can be made or used in industry. 
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Box No* VII Certain defects in the international application 



The following defects in the form or contents of the international application have been noted: 

The descriplion is objected to as containing the following defect(s) under PCX Rule 66.2(a)(iii) in the form or contents thereof: some 
references; e.g. on pages 20 and 21. are cited through an apparent end notation type of format, yet there is no listing of references to 
know what the reference numbers are referencing. 

Clwms 1 1 and 14 are objected to under PCX Rule 66.2(a)(iii) as containing the following defect(s) in the form or contents thereof: 
Claim U repeats uridine triphoq)hate. Claim 14 incorrectly identifies tumor necrosis factor as XGF. 



Form PCT/IPEA/409 (Box No. VH) (April 2005) 



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



International application No. 
PCT/US04/29007 



Box No. Vin Certain observations on the international application 



The following observations on ihe clarity of Uie claims, description, and drawings or on ihc question whether the claims are fully 
supported by the description, are made: 

Claims 17 and 18 are objected to as lacking clarity under PCX Rule 66,2(a)(v) because the claims are not fully supported by the 
description The description does not disclose the claimed invention in a manner sufficiently clear and complete for the claimed 
invention to be carried out by a person skilled in the art because of the following reasons. The description goes into great detail 
attempting to establish the case with which one can use antisense or siRNA. Though this technology would appear to be very well 
established, it is indeed necessary to attempt multiple embodiments for any gene of interest ttiat one wishes to dowmregulate. As no 
uenes have been specitlcally identified and no examples of successful use of antisense or siRNA have been presented one would be 
unable to practice the invention as delineated in claims 17 and 18 without a high level of trial and error type experiraentatioa 

Claims 9 12. 13, and 16 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claims are 
indefimte for the following reason(s): these claims all describe a required limitation and then exemplify with the phrase such as . It 
is thus unclear if Ihe exemplified embodiments that q?pear after "such as" arc intended as limitations or not. Thus, one can not be 
certain what the metes and bounds of these claims compise. 
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s> c "-If • y y s a a-Ji" y H q o o 



THE INVENTION CLAIMED IS: 

1 . A method for mampulating the intrmsic strain of cells, comprising 
treating the cells either in vivo or in vitro with at least one compound that affects the 
intrinsic strain setpoint of the cells in order to modulate extracellular matrix synthesis, 
secretion, stif&iess, organization and/or remodeling, or attachment of the cells to the 
matrix via integrins or other like cell-matrix attachments, wherein the cells comprise an 
in situ native tissue or an in vitro febricated tissue engineered construct 

2-3 (Canceled) 

4. The method accordmg to claim 1, wherein the tissue engmeered 
construct is a human tendon internal fibroblast (HTIF)-populated bioartificial tendon or 
other fibroblast from another coraiective tissue. 

5. The method according to claim 1, wherein the compound is added 
at the beginning, during or at the end of fabrication of the tissue engineered constmct. 

6. The method according to claim 1, further comprising applying a 
mechanical external strain to the cells. 

7. The method according to claim 6, wherein the mechanical external 
strain is comprised of uniaxially loadmg a tissue engineered construct by placing a 
loading post beneath a well of a culture plate and applying a vacuum to deform a flexible 
membrane downward so as to apply a uniaxial strain along a long axis of Ifae tissue 
engineered construct. 

8. The method according to claim 1, wherein the compound is a 
mediator which causes release of cell attachment points of the cells from its extracellular 
matrix. 
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